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Tom tit:

Nghién ciru khao sat khé néing phat sinh phoi vo tinh tir nhiéu ngudn vét li¢u khac nhau ciia cdy sim Ngoc Linh (Panax vietnamensis
Ha et Grushv.) dwgc thyc hién nhim chon dwgc vat liéu thich hep cho sy phat sinh phdi trong nubi cay in vitro. Trong nghién
ctru nay, cac mau in vitro tir manh 14, cuong 14, ré va cac phéi roi & dang hinh cu, hinh tim va c6 14 mim dugc khao sat trén
mi treomg MS bd sung riéng 1é hoic két hop 2,4-D (2,4-dichlorophenoxyacetic acid: 0,2, 0,5 va 0,7 mg/l) va TDZ (Thidiazuron:
0,1, 0,3 va 0,5 mg/l). Két qua cho théy, tat ca cdc vt liu thir nghlem déu cho phat sinh phoi sau 6 tuz‘m nuéi cziy (100%). S6 ph01
trung binh trén mau ménh la (51,00 ph01) trén moi truong toi wu cao hon dang ké so véi mau cuong 14 (29,67 phoi) va mau re
(18,00 phéi). Mau phéi hinh cau la nguon vét liéu thich hop nhét cho sur phat sinh phoi (68, 33 phon/mau) $0 VOi cac nguon miu
cay khac. M6i trudong nuoi cay co sw két hop ciia 2,4-D va TDZ ting kha nang tao phoi thir cap & mau phoi hinh chu, két qua dat
cao nhit tai ndng d 0,7 mg/l 2,4-D két hop v6i 0,1 mg/l TDZ trong méi trudng chira 0,5 mg/l NAA (1-Naphthaleneacetic acid)

(73,33 phoi/mau).

Tir khod: nudi céy in vitro, phat sinh phdi, phéi thir cAp, sim Ngoc Linh.

Chi s6 phén loai: 4.6
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Sam Ngoc Linh [a mot loai sdém dédc hitu cia Viét Nam. Day la
mot trong nhitng loai sém c6 ham lugng saponin khung dammaran
cao nhat (khoang 12-15%) va lugng saponin triterpen nhiéu nhét
50 v6i céc loai khac cua chi Panax trén thé giéi [1]. Nam 2011,
sam Ngoc Linh da thoat nguy co tuyét chung nhung d¢ an toan con
thp va ml’Ic do de doa van ¢ bac E trong Sdach do Viét Nam. Do
vay, nhan glong sam Ngoc Linh in vitro duoc cho la phuong phap
hiéu qua nhat dé bao ton va phat trién nguon gen quy hiém nay.

Ung dung cong nghé sinh hoc trong cac chuong trinh nhan
gibng cdy trong doi hoi cac quy trinh tai sinh in vitro hiéu qua,
trong d6 c¢6 phuong phap phat sinh phdi soma. Viéc ing dung
phuong phép nay ¢6 thé tao ra sd lugng 16n cdy con co chat lugng
tot trong mot thoi gian ngin, ty 1¢ séng sét cta cdy con ngoai
vuon wom cao [2, 3]. Toc d6 nhan giong tir phdi cao hon nhiéu
50 vOi nhan gidng tir md phan sinh. Cac mé c6 ngudn gbe tir phoi
c6 kha ning phat sinh phéi cao nhét va kha ning nay giam dan &
14 mam, cudng 14, 14 va r& [4]. Sy hinh thanh phoi v tinh c6 thé
thong qua con dudng tryc tiép hodc gian tiép. Di v6i hinh thanh
phoi v tinh tryc tiép, phoi phat trién tryc tiép trén bé mat cia md
cdy. Su hinh thanh phéi v6 tinh gian tiép co thé thong qua mot
budc trung gian lién quan dén sy hinh thanh mé seo hodc nuéi
cdy huyén phu té bao [5, 6].

*Tac gia lién hé: Email: duongtannhut@gmail.com
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Phat sinh phoi thr cp 1a qua trinh phdi duge hinh thanh tir
phoi, khac véi phat sinh phdi so cdp 14 qua trinh phoi dugc hinh
thanh tir mau cdy thue vat. Qué trinh phat sinh phoi soma thir cap
mang lai nhiéu vu diém hon so véi qua trinh phat sinh phoi soma
SO cép, dac biét la ty 1¢ nhan 1én cao va muc do df“)ng déu tang 1én.
Nudi cy in vitro bang phwong phap phat sinh phoi thir cip da
dwoc md ta & nhiéu loai thuc vat hat trin va hat kin bf“ing cach st
dung chit diéu hoa sinh trudng thuc vat va cac loai carbohydrate
khac nhau [7-9].

Trong nudi cdy phoi, ndng do cua cic chat didu hoa sinh
truong 13 rit quan trong ddi voi phan Gng sinh truong t6i uu cua
mau cdy. Khi ndng d6 qua thip s& khong kich thich sinh truong,
nguoc lai ham lugng qua cao co thé gay doc cho mau [10]. Cac
chét diéu hoa sinh truong thue vat, dic biét 1a auxin, c6 lién quan
chit ch& dén qué trinh chuyén doi té bao sinh dudng thanh phoi.
Bén canh viéc thiic ddy sy phan chia té bao trong mau cdy, cic
auxin ¢ lién quan tryc tiép hodc gian tiép dén nhimg thay doi
trong biéu hién gen, tong hop protein va diéu chinh, tai to chirc
chromatin can thiét dé khoi sy con dudng phat sinh phéi [11,
12]. 2,4-D 14 auxin tong hop duoc nghién ctru rong rii nhat va
dugc tng dung trong cac hé thong tao phoi thuc vat khic nhau
[10, 12, 13]. Ngoai auxin, cac cytokinin ciing st dung cho cam
{ing phat sinh phoi & cac loai thuc vat hai 14 mam [14]. Mot s6
loai cytokinin dugc sir dung nhidu trong méi trudng nudi cay nhu
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Abstract:

This study on the efficiency of embryogenesis from various
explant sources of Ngoc Linh ginseng (Panax vietnamensis Ha
et Grushv.) was conducted to select the appropriate materials
and optimise embryogenesis in vitro. In this study, in vitro
explants from leaf fragments, petioles, roots, and embryos
(globular, heart-shaped, and cotyledon) were cultured on
MS medium supplemented individually or in combination
with 2,4-D (2,4-dichlorophenoxyacetic acid: 0.2, 0.5, and 0.7
mg/l) and TDZ (Thidiazuron: 0.1, 0.3, and 0.5 mg/l). The
results showed that all explants had embryogenesis after 6
weeks of culture (100%). The average number of embryos
per leaf fragment (51.00 embryos) on the optimal medium
was significantly higher than that of petioles (29.67 embryos)
and root samples (18.00 embryos). Interestingly, the globular
embryo explant was noted as the meost suitable material
source for embryogenesis (68.33 embryos/sample). The culture
medium with the combination of 2,4-D and TDZ increased the
ability to create secondary embryos in globular embryos, the
highest result was achieved at the concentration of 0.7 mg/12,4-
D combined with 0.1 mg/l TDZ in the medium containing 0.5
mg/l NAA - 1-Naphthaleneacetic acid (73.33 embryos/sample).

Keywords: embryogenesis, in vitro culture, Ngoc Linh ginseng,
secondary embryos.

Classification number: 4.6
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6-Benzylaminopurine (BAP), kinetin, zeatin va TDZ cho két qua
t6t tiy thudc vao loai thuc vat [5, 10, 15]. Sy phat sinh phoi vo
tinh sam Ngoc Linh da dugc bao cao boi mot s6 tac gia d6i voi
mot s6 miu céy nhu 14, cuéng 14 va ré [16-20]. Tuy nhién, viéc
d4nh gia duoc hidu qua phat sinh phéi trén cac ngudn mau, dic
biét 1a hiéu qua viéc phat sinh phoi thir cp tir nhiéu dang phoi
ban dau van con han ché va chua rd rang.

Véi muyc tiéu danh gia dugc sy khac biét cla cac nguén mau
va tim dugc nguon mau thich hop nhét trong phét sinh phoi vo
tinh sim Ngoc Linh, nghién ctru nay di tién hanh khao sat hiéu
qua cac ngudn mau cdy manh 14, &, cudng 14 va cic dang phoi
so cap (hinh cau, hinh tim, c6 14 mam) lén sy phat sinh phoi vo
tinh sim Ngoc Linh du6i anh hudng cta 2 chat diéu hoa sinh
trudong thuong duge st dung trong qué trinh phat sinh phoi vo
tinh 1a 2,4-D va TDZ.

Vat liéu va phuong phap nghién ciu

Vit liéu

Ngudn vat liéu s dung trong nghién ctru nay 1a mau la,
cudng 14 va ré ciia cdy sam Ngoc Linh in vitro 3 thang tudi nudi
cdy trong mdi truong MS; cac mau phoi ¢ cac dang hinh cu,
hinh tim va c6 14 mam déng nhét va khong c6 bién di dwoc tach
tir cum phdi nuéi cdy trén moi truong MS co chira 1,0 mg/1 2,4-
D, 0,5 mg/l (NAA), 0,2 mg/l kinetin, 30 g/ sucrose va 8 g/l agar
[17] tai Vién Nghién ctru Khoa hoc Tay Nguyén.

MGéi trwong va diéu kién nuéi cdy

Cac mau dugc nudi cdy trén moi truong MS ¢6 bo sung 30
g/l sucrose, 8 g/l agar chira ¢6 dinh 0,5 mg/I NAA, b6 sung 2,4-D
(0,2,0,5va 0,7 mg/1) vaTDZ (0,1, 0,3 va 0,5 mg/1) riéng 1¢ hodc
két hop 6 cac néng do khac nhau.

Binh nuéi cdy duoc sir dung 1a binh thiy tinh ¢6 thé tich 100
ml chita 20 ml moi truong MS. Moi truong duge diéu chinh vé
pH 5,8 va duoc hip khir tring & 121°C, 1 atm trong 30 phit. Cac
thi nghiém dugc thuc hién trong diéu kién phong nudi c6 nhiét
d9 22+2°C, d6 am 80%, cuong do chiéu sang 2500500 lux, thoi
gian chiéu sang 12 gio/ngay.

Khdo sdt anh huong ciia ming dp 2,4-D va TDZ lén su phat
sinh phéi tiv méanh ld, cuong ld va ré sém Ngoc Linh

Mau 14 duoc cit theo hinh vudng c6 kich thude 10x10 mm,
cach phién la khoang 1 mm; mau cudng la duoc cit ngang, kich
thude chiéu dai x dudng kinh khoang 5x2 mm; khac cit r& co
chiéu dai khoang 10 mm va dwong kinh khoang 1 mm, dwoc
nudi cdy trong méi trudng MS chira ¢b dinh 0,5 mg/I NAA[19]
+ 30 g/l sucrose, co bo sung riéng 1¢ 2,4-D (0, 0,2, 0,5 va 0,7
mg/l) va TDZ (0, 0,1, 0,3 va 0,5 mg/l). Méi truong MS khong
b6 sung chat diéu hoa sinh truéng dugc st dung lam ddi chimg
(bC).
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Khdo sat anh hwong ciia 2,4-D va TDZ lén sy phdt sinh
phoi thir cap tir cac dang phoi hinh cdu, hinh tim, phéi cé la
mdm ciia sim Ngoc Linh

Cac phoi roi hinh cau, hinh tim (khoang 0,020-0,025 g), phoi
¢6 14 mam (khoang 0,030 g) cta sim Ngoc Linh c6 kiéu hinh
dong nhat, khong c6 bién di dugc tach riéng va nudi ciy trong
mbi truong MS + 0,5 mg/l NAA + 30 g/l sucrose, cb bd sung
riéng 1¢ 2,4-D (0, 0,2, 0,5 va 0,7 mg/1), TDZ (0, 0,1, 0,3 va 0,5
mg/l). Mbi truong MS khong bd sung chét diéu hoa sinh truong
dugc su dung lam dbi chung.

Khio sdt dnh hwong két hop ciia 2,4-D va TDZ lén sw phit
sinh phoi tir nguon mau co sy tai sinh phoi cao nhat

Ngudn méiu cho s6 lugng hinh thanh phéi cao nhét tir két qua
cua thi nghiém trudc dugc chon va nudi céy trong moi truong MS
chtra 0,5 mg/l NAA + 30 g/l sucrose, bd sung 2,4-D (0,2; 0,5 va
0,7 mg/l) kéthop véi TDZ (0,1, 0,3 va 0,5 mg/l) tai cac ndng d6 thi
nghiém dékhéo satsy phat sinh phoi votinh. Moi truong MS khong
b6 sung chét didu hoa sinh truéng duoc sir dung lam ddi chimg.

Quan sat moé hoc

Cac mau cdy phat sinh phdi dugc thu nhan va quan sat mo
hoc. Mau duoc cit thanh lat mong khoang 10-15 pm theo chiéu
ngang di qua phoi, sau d6 ngadm trong javen 10% trong 15 phut,
rira sach mau bing nudc cét, tiép tuc ngdm mau trong acetic acid
45% trong 15 phut dé cb dinh mau, rra lai béng nude cat 6 1an,
ngam méu d rdo nudc trong pham nhudm carmine red trong 5
pht, rira lai miu bang nudc cit 2 lan, cubi cing dit mau trong
lam, nho 1 giot nude va day lamen kinh lai. Quan sat dudi kinh
hién vi quang hoc véi vét kinh x10 [21].

Ciic chi tiéu theo déi va xi Iy 56 liéu

Tién hanh ghi nhan mot s6 chi tiéu ty 1¢ cam tng mo seo
(%), ty I¢ cam ung ph01 (%), so ph01/mau va trong lugng tuoi
cum phoi (g) sau 6 tuan nudi céy. M01 thi nghiém dugc 1ap lai 3
1an v6i 10 binh nudi cdy. Tét ca céc s6 liéu sau khi thu thap img
v6i ting chi tiéu theo ddi dugc xi Iy bang phan mém MicroSoft
Excel 2010 va phin mém phan tich thong ké SPSS 16.0 theo
phuong phap Ducan véi p<0,05 [22].

Két qua va ban luan

Anh hwong cia 2,4-D va TDZ lén sy phdt sinh hinh thai tie
madnh ld, cuong la va ré sim Ngoc Linh

Két qua thu nhan sau 6 tudn nudi cy tir manh 1a, cudng la va
ré clia sdim Ngoc Linh in vitro 3 thang tudi cho thiy su bo sung
cac nf”)ng do khéac nhau cua 2,4-D hodc TDZ vao moi truong
nuoi cfiy ¢ tac dung cam ing tao mo seo; ty 1€ cdm ung mo seo/
mau dat 100% trén tit ca 3 loai mau cdy va cao hon dang ké so
voi ddi chitg (nho hon 20%) (bang 1). Ty 18 mau tao phoi va sb
lwong phoi hinh thanh trén mau khac nhau & cac nghiém thirc thi
nghiém. D6i véi nghiém thire dbi chimg khong bo sung 2,4-D
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va TDZ cho théy van c6 su xudt hién mo seo va phdi trén cac
mau, nhung s6 luong thip hon déng ké so véi cac moi trudng co
b6 sung 2,4-D hodc TDZ. Ty 1& cam tng tao phoi dat hiéu qua
nhit dugc ghi nhan ddi v6i mau manh 1a trén moi truong c6 bd
sung 0,7 mg/l 2,4-D va 0,5 mg/l TDZ (100%). Twong ty, mau
ré ciing cho ty 18 hinh thanh phdi cao khi ting nong d6 2,4-D va
TDZ (88,67 va 93,33%), trong khi mau cudng 14 cho ty 1& phat
sinh phdi cao & néng d6 théap 0,1 mg/l TDZ (67,67%) (bang 1).
S6 phdi trung binh trén miu cao nhit ghi nhan & mau manh la
(51,00 phoi) trén méi trudng bo sung 0,5 mg/l 2,4-D va cao hon
d4ng ké so v6i sd phoi hinh thanh cao nhét trén mau cudng 14
(29,67 phoi) va miu ré (18,00 phoi). Phoi co nhidu dang bao
g0m phoi hinh cau, phéi hinh tim, phéi co 14 that, c6 mau tir
tra"lng sang dén xanh duoc ghi nhn trén m?lu manh 14 va mau
cuong 14, trong khi mau r& ghi nhan chu yeu la phéi dang hinh
cau va ¢6 mau vang nhat sau 6 tuin nudi cay (bang 1, hinh 1).
Pong thoi, trong lwong tuoi ciia cum phdi ¢ cac ngudn mau duoc
ghi nhan tai nong d6 0,3-0,5 mg/l TDZ déu cao hon so vdi cac
nghiém thuc khac (bang 1).

Bang 1. Anh hwéng ctia néng d6 2,4-D va TDZ trong méi trwong

chtra 0,5 mg/l NAA 1én sy phat sinh hinh thai tir cac mau manh I3,
cudng la va ré sam Ngoc Linh in vitro sau 6 tuin nudi cay.

Neudy  Nongdd Ning  Tylcim  Tylécim 6 phii m‘:g -
m%u 24D  dQTDZ imgmdseo ungphdi  trung binh Cll;[l gh(‘)i Mo ta
(mg) — (mgh) (%) (%) (phéi/méiu) (g') P
BC - 12,000 1633 267 0,13 Phoi o6
02 - 100000 8667 2133 148 dang hinh
Au, hinh
05 - 0000 9BEP 510 Lsge el
tim va phoi
Manhld 07 100000 100000 3567 1,69 o6 l4 thit.
ol 1000 T4 leg7e 15 Pnoicomdu
tring séng
03 100000 9633 4833 1,76 Db
05 100000 100000 36,67 1,86 xaih
BC : 13,000 6,33 230 1,14¢ Phéi o6
02 : 100000 1567 833 1,67 danghioh
. cau, hinh
05 : 100000 3533 14,67 1,65 o
tim va phot
Cubngli 07 100000 4733 25,3% 1,67 6 I thit.
0 10000 67,67 1667 151 il s
tring sang
03 100000 6267 26,0° 1,64 Aot
05 100000 1467 2967 1,77 xaih
BC : 15,000 1833% 330 1,158
02 - 100000 7333 12,000 1440
Phoi chi
05 - 10000 763 1767 15 P
yéu hinh
Ré 07 100000 8867 1133 1,60 clu, phoi ¢
0, 100000 7133 1633 Jeex  mauvang
nhat
03 100000 83000 1800 1,68
05 100000 9333 13,008 71

Cac chir cai khac nhau (a, b...) trong cing mét cot thé hién sw khac biét
c6 y nghia thong ké tai p<0,05 (Duncan’s test).



Hinh 1. Anh hwéng ctia ndng dd 2,4-D va TDZ tdi wu lén sw phat sinh
phdi tlr mau ré, cudng 1a va manh la sam Ngoc Linh sau 6 tuan nuoi cay
(thwéc 1 mm). Mau ré& (A), cubng la (B) va manh la (C) trong méi trudng MS
khéng bd sung chét diéu hoa sinh trudng. Mau ré (D), cudng la (E) va manh
14 (F) trong mai trudrng bd sung 0,5, 0,7 va 0,5 mg/l 2,4-D, twong (rng. Mau ré
(G), cubng 14 (H) va manh Ia (I) trong méi trwdng bd sung 0,3, 0,5 va 0,3 mg/l
TDZ, twong (ng.

Trong thi nghiém nay, nong do 2,4-D va TDZ c6 anh huong
10 rét dén sy hinh thanh phdi & cac mau sam Ngoc Linh. Mot
50 nghién ciru cho thdy chat diéu hoa sinh truong thyc dong mot
vai tré quan trong trong qua trinh phat sinh phoi [14, 15, 23-25].
Viée str dung cdc auxin ngoai sinh giip diéu hoa su phat trién cia
phoi soma bang cach thay do1 ham lugng auxin ndi sinh va lién
quan tryc tlep hodc gian t1ep dén sy khoi phat hinh thanh truc
phoi va dé thiét 1ap tinh ddi xtmg hai bén trong giai doan phat
sinh phoi som [11, 26]. Trong cac nghién ciru vé cam tmg phat
sinh phoi vo tinh ¢ nhiéu loai thuc vat, auxin, dic biét 1a 2,4-D
thuong cho hiéu qua phét sinh phdi cao [9, 27]. Anh hudng cia
auxin lén sy phat sinh phdi dugc ghi nhan ¢ mot s0 loai thyc vat
nhu Paspalum scrobilatum [28], Picea abies va Picea omorika
[29], Panax Gingseng [13], Stewartia [30], Camellia oleifera [31].
Ngoai auxin, cac cytokinin ciing str dung cho cam ung phét sinh
phoi & cac loai thyc vat hai 14 mam. Mot sé loai cytokinin nhu
BAP, TDZ, kinetin va zeatin dugc st dung cho két qua tot trén
nhiéu loai thyc vét [32-34].

Dbi v6i chi Panax, phwong phap tao phéi vo tinh da dugc
nghién ctru nhidu trén céc loai P. ginseng [13, 35-37]. Cac két
qua trén cho thdy su phat sinh phoi phu thudc vio loai mau céy
va ndng d6 cua 2 chat diéu hoa sinh truong thuc vét 13 2,4-D va
TDZ. Trong thi nghiém nay, du6i anh hudng cua chat diéu hoa
sinh truong, kha nang phat sinh phdi ¢ mau manh 14 cho hiéu qua
tot hon céc mau cudng 1a va r& cua cdy in vitro 3 thang tudi. Didu
nay c6 thé do ton tai mot gradient phan (mg phat sinh phéi khac
biét gilra cdc co' quan trong qua trinh phat sinh phoi nhau [4, 38].
V.T. Hien va cs (2014) [18] cling bdo cdo rang, manh 14 cho hiéu
qua phat sinh phéi tryc tiép cao nhat trén moi truong bd sung 2
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mg/l NAA (29,49 phdi/mau) cao hon cic mau cudng 14 va than ré
sdm Ngoc Linh. Tuong tw, B.V.T. Vinh va cs (2014) [19] cling bdo
c40 s0 phoi hinh thanh thu dugc mau 14 trén moi trudng b6 sung 1
mg/l NAA va 1 mg/ 2,4-D cao hon so v6i mau cudng 14.

Anh hwdng ciia 2,4-D va TDZ lén su phdt sinh phoi thir cd'p
tir cac dang phoi cia sdm Ngoc Linh

Sau 6 tuan nuodi cdy, két qua cho thay tat ca cac phoi ¢ ca 3
dang hinh cau, hinh tim va ¢6 14 mam trén tat ca moi truong cb
b6 sung 2,4-D hodc TDZ déu ¢6 sy hinh thanh m6 seo (100%) va
phoi (100%) cao hon dang ké so v6i dbi | ching. S6 phoi trung binh
trén mau cao nhat dugc ghi nhan & méiu phéi hinh cau trén moi
truong bo sung 0,3 mg/l TDZ (68,33 phdi) (bang 2, hinh 2). Ddi
v6i moi truong bd sung 2,4-D, nong do 0,5 mg/l cho sb phoi hinh
thanh trén mau phoi hinh cau, phoi hinh tim va phéi ¢6 14 mam déu
t0i wu hon cac nong do khac (65,67, 54,33 va 47,33 phoi, tuong
{mg). Trén moi truong bd sung TDZ, sd phéi hinh thanh trén mau
phoi hinh tim va phdi ¢6 14 mam ty 1é thuan véi nong do (65,33 va
60,00 phéi). Tuy nhién, véi mau phéi hinh cau, s6 phdi cao nhat
ghi nhén ¢ nong do 0,3 mg/l va giam dang ké khi tiép tuc ting
nong d6 TDZ (bang 2). Dong thoi, trong lugng twoi cua cum phoi
& cac mau phoi dat 01 u tai nong d6 0,3-0,5 mg/l TDZ (bang 2)
va phoi thi cap tao thanh co day di cdc dang bao gdm phoi hinh
cau va phoi hinh tim va phoi c6 14 mam; phéi c6 mau tring sang
va mau xanh (hinh 2).

Bang 2. Anh hwéng cua 2,4-D va TDZ trong méi trwdng chiva 0,5
mg/l NAA 1én sw phat sinh phai thir cap tir cac dang phéi hinh cau,
phéi hinh tim, phéi c¢6 18 madm ctia sam Ngoc Linh sau 6 tuan nuéi
céy in vitro.

Naun Nongdd Nong  Tylgeim  Tylécim S6 phoi Trong lugng
miu 24D d)TDZ ingmdseo  ing phoi trm}.g bi:lll tlrojl cum
mgh)  (mgh) (%) (%) (phiimdu)  phii (¢
BC 333 3833 433 0,13¢
02 . 100000 100,00 1,000 2,08°
s . 100000 100,00 65,67 2004
f;‘l‘:‘hmh 07 . 100,00° 100,00 4533¢% 2,07
01 100000 100,00 3967 211
03 100000 100,00 68,33 2,06
05 100000 100,00 BET 246°
BC 533 29,67 300 0,13
02 . 100000 100,00 34,004 240
s . 100000 100,00 5433¢ 2365
E};"hmh 07 . 100,00° 100,00 36,67 2,37
01 100000 100,00 38,67 234
03 100000 100,00 867 2,36
05 100,00¢ 100,00 65,33 246
BC 367 16,67 333 0,158
02 . 100000 100,00 30,000 217
03 . 100000 100,00 4733 2304
;;h;‘;;’ 07 . 100000 100,00 033 235
01 100,00° 100,00¢ 3567 2,305
03 100000 100,00 53,00° 2430
05 100,00¢ 100,00 60,00° 247

Cac chir cai khac nhau (a, b...) trong cing mét cot thé hién sw khac biét
c6 y nghia thong ké tai p<0,05 (Duncan’s test).
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Hinh 2. Anh hwéng ctia ndng do 24-DvaTDZ tdi wu Ién sw phat sinh phéi
thw cap tw cac dang phoi hir)h cau, phai hinh tim va phg‘)i c6 la mam sam
Ngoc Linh sau 6 tuan nuéi cay (thu’?c 1 mm). Phéi hinh cau (A), hinh tim (B)
va c6 la mam (C) trong méi trwong bo sung 0,5 mg]l 2,4-D. Phéi hinh cau (D),
hinh tim (E) va c6 la mam (F) trong méi trwdng bo sung 0,3, 0,5 va 0,5 mg/l
TDZ, twong &ng.

Nhin chung, két qua thu duoc tir thi nghiém trén cac moi
truong bd sung 2,4-D, TDZ riéng 1¢ cho thiy tit ca cdc ngudn
mau thi nghiém déu c kha nang phat sinh phdi va cac phoi chi
yéu dugc hinh the‘mh truge tiép trén bé mat cua mau cdy (hinh
3). Trong do, mau phéi dang hinh cu cho sb lugng phéi hmh
thanh t6i uu & nong do 03 mg/l TDZ va cao hon cac loai mau
cdy manh 14, cubng 14, r& cta cay in vitro 3 thang tudi duoc st
dung trong hai thi nghiém trugc d6 va cac dang phéi khac. S6
phoi hinh thanh & cac mau manh 1a, r& va phdi hinh ciu ¢6 xu
huéng giam khi ting ndng do TDZ va 2,4-D 1én nong do cao
nhat, trong khi cac mau cudng 14 ghi nhan xu huéng ting. S6
phoi hinh thanh & cac mau phoi hinh tim va phéi ¢6 14 mam c6
xu hudéng téng khi tang nong d6 TDZ, nhung c6 xu hudng giam
khi tang nong do 2 4 D qué cao (hinh 4). Két qua nay phu hop
voi cac nghién ciru vé sy phat sinh phoi in vitro cho thay toc do
nhan giéng tir phdi cao hon nhiéu so véi nhan gidng tir mo phan
sinh. Cac mo c¢6 ngudn gdc tir phoi c6 kha nang phat sinh phoi
cao nhét va kha ning ndy giam dan ¢ try 14 mam, cudng 14, 14
varé [4].

Hinh 3. Sy phat sinh phéi tir cdc mau manh 14, ré, cudng la va phoi cia
sam Ngoc Linh sau 6 tudn nuéi ciy. (A) Manh 14; (B) Ré; (C) Cubng I4; (D)
Phéi vé tinh (thuwéc 0,1 mm).
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2,4-D (mg/l)
Hinh 4. Anh hwéng clia ndng do TDZ va 2,4-D 1én sb phdi thir cap hinh
thanh tlr cac ngudn mau cay khac nhau sau 6 tuan nudi cay (p<0,05).

Anh hwéng ciia vigc bé sung két hop ciia 2,4-D va TDZ
lén sw phat sinh phoi thir cap tic mau phoi hinh cau cia sim
Ngoc Linh

Loai vat liéu cho kha nang phat sinh phoi hi¢u qua nhét dugc
khao sat & cac thi nghiém trén 1a phoi hinh cdu. Dé nang cao hiéu
qué phat sinh phoi, mau phéi hinh cau dugc tiép tuc khao sat su
phat sinh phéi du6i anh huong cua su két hop 2,4-D va TDZ.
Sau 6 tudn nudi cy, két qua cho thay su két hop 2,4-D va TDZ &
nong do thich hop cho kha ning phat sinh phéi thir cdp dat hiéu
qua cao. Sb luong phdi hinh thanh cao nhét (73,33 phoi/mau)
thu dugc trén mdi truong c6 bd sung 0,7 mg/l 2,4-D va 0,1 mg/l
TDZ (bang 3, hinh 5) va cao hon so véi bo sung riéng 1é 0,3 mg/I
TDZ (67,00 phdi/mau). Trong lwong twoi cum phdi ciing dat cao
nhit ¢ nong d6 0,7 mg/l 2,4-D va 0,1 mg/l TDZ (2,73 g) (bang
3). Bén canh d6, sy phat trién binh thuong ctia phoi thi cip phat
sinh tir phoi hinh cau ¢ nghiém thirc bo sung két hop TDZ va
2,4-D dugc ghi nhan trén moi truong MS tai cac mdc thoi gian
khéc nhau (hinh 6).

Bang 3. Anh hwéng két hop cuia 2,4-D va TDZ trong méi trwdng

chtra 0,5 mg/l NAA Ién sw phat sinh phéi thir cip tlr mau phoéi hinh
cau ctia sam Ngoc Linh in vitro sau 6 tuan nuéi cay.

Nongdd ~ Nong  Tyléeim Tjlgcim SO phoi Trong lugng

24-D doTDZ mgmo  ungphdi  trungbinh fwoi cum Mo ta

(mg/h) (mgh)  seo(%) (%) (phéi/mdu)  phdi (2

0 0 3,50° 3067 46T 032

0 03 100005 100000 67,00° 235 ‘
Hinh thanh nhiéu

02 03 100005 100000 5133 2,05¢ dang phoi,

§ ’ ; N bao gom phoi

05 03 100005 100,000 55,67 262 hinh chu, hih

07 03 100000 10000 69,00° 257 [l
that; phoi co mau

07 01 100008 100000 7333 273 tring sang v
mau xanh

07 05 100005 100000 6933 2,62

07 07 10000 100000 59,67 265

Cac chir cai khac nhau (a, b...) trong cing mét cot thé hién sw khac biét
c6 y nghia thong ké tai p<0,05 (Duncan’s test).



Hinh 5. Anh hwong két hop clia 2,4-D va TDZ Ién sw phat sinh phoi thir
cép tir phéi hinh cau ctia sam Ngoc Linh sau 6 tudn nudi cay (thwdc 1 mm).
(A) Béi chirng; (B-D) Mai trwdrng bd sung 0,2, 0,5 va 0,7 mg/l 2,4-D két hop véi
0,3 mg/l TDZ, twong tng; (E-G) Méi trvong bd sung 0,1, 0,5 va 0,7 mg/l TDZ
két hop véi 0,7 mg/l 2,4-D, twong tng.

Hinh 6. Sw sinh trwdng va phat trién tiép theo cta phéi thir cap sam Ngoc
Linh trén moi trwong MS sau 3 tuan (A), 8 tudn (B), 12 tuan (C) va 16 tuan
(D) nuéi cay (thwéc 0,5 cm).

Su phat sinh phoi v6 tinh tir nudi cdy md seo trong moi
truong co chira cytokinin két hop véi auxin dugc bio cao & cic
loai ngii cde [39], cac loai thude chi Trifolium bao gdm c6 ba la
do (T pratense L.) va khoai mi [40]. Mic dii phan 16n sy phat
sinh phoi v6 tinh dugc kich thich bdi viéc st dung auxin va
cytokinin riéng 1¢ hodc két hop trong méi truong nhung khong
phai sw két hop nao ciia cytokinin va auxin déu dan dén sy hinh
thanh phdi vo tinh. Trong nudi cdy mo thuc vat, kiéu phat sinh
hinh thai dugc xac dinh bdi su can béng gilta hormone auxin
va cytokinin trong mdi truong. Do d6, di véi nhiéu loai thuc
vat, qua trinh hinh thanh phoi v6 tinh dugc cam g trong moi
truong c6 chira auxin va cytokinin [8, 12]. Su két hop cua 2,4-
D va céc chat diéu hoa sinh truong thyc vat khac trong phat
sinh phéi d dugc béo cao ¢ nhidu loai cay than gd [38, 41-44].
Trong thi nghiém nay, su két hop gitra 2,4-D va TDZ cho sy
phat sinh phoi tdi wu d6i voi mau phdi hinh cau cdy sim Ngoc
Linh.

Két luan

Sau 6 tuan nudi céy, nguén vat li¢u tur phdi vo tinh cho hiéu
qua phat sinh phéi cao hon céc ngudn vét liéu da biét hoa tir
manh 13, cudng 14 va ré ctia cy in vitro 3 thang tudi. SO lugng
phdi phét sinh cao nhit (73,33 phoi/mau) ghi nhan & miu phoi
hinh cdu dugc nudi ciy trén moi truong MS ¢6 chira 0,5 mg/l
NAA va b sung két hop 0,7 mg/l 2,4-D vé6i 0,1 mg/l TDZ. Két
qua ciia nghién ctru nay gop phan nang cao hiéu qua vi nhan

&%HI\OIGCHE 65(9) 9.2023

s Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thdy san

gidng tir phdi ciing nhu chon dwoc ngudn vét liéu thich hop
cho céc nghién clru co lién quan dén qud trinh phat sinh phdi
vo tinh cdy sam Ngoc Linh.

TAI LIEU THAM KHAO

[1] N.T. Huong, K. Matsumoto, R. Kasai, et al. (1998), “In vitro antioxidant
activity of Vietnamese ginseng saponin and its components”, Biol. Pharm. Bull.,
21(9), pp.978-981, DOI: 10.1248/bpb.21.978.

[2] C. Stasolla, E.C. Yeung (2003), “Recent advances in conifer somatic
embryogenesis: Improving somatic embryo quality”, Plant Cell, Tissue Organ
Culture, 74, pp.15-35 , DOI: 10.1023/A:1023345803336.

[3] G. Raza, M.B. Singh, P.L. Bhalla (2020), “Somatic embryogenesis and
plant regeneration from commercial soybean cultivars”, Plants (Basel), 9(1), DOL:
10.3390/plants9010038.

[4] K.H. Neumann (2000), Some Studies on Somatic Embryogenesis: A Tool
in Plant Biotechnology, Institute for Plant Nutrition, Justus Liebig University,
Germany, 27pp.

[5] H.F. Sakhanokho, E.M. Babiker, B.J. Smith, et al. (2019), “High-
frequency somatic embryogenesis, nuclear DNA estimation of milkweed species
(Asclepias latifolia, A. speciosa, and A. subverticillata), and genome size stability
of regenerants”, Plant Cell, Tissue Organ Culture, 137(1), pp.149-156, DOI:
10.1007/s11240-019-01559-w.

[6] P.D. Smitha, K.R. Binoy, S.N. Ashalatha (2020), “Enhanced
secondary somatic embryogenesis in suspension culture of four diploid
banana cultivars from Kerala”, Int. J. Fruit Sci., 20(2), pp.617-626, DOI:
10.1080/15538362.2020.1753138.

[71Y. Bao, G. Liu, X. Shi, et al. (2012), “Primary and repetitive secondary
somatic embryogenesis in Rosa hybrida ‘Samantha’, Plant Cell, Tissue Organ
Culture, 109, pp.411-418, DOI: 10.1007/s11240-011-0105-6.

[8] Y. Guan, S.G. Li, X.F. Fan, et al. (2016), “Application of somatic
embryogenesis in woody plants”, Front. Plant Sci., 7, DOL 10.3389/
fpls.2016.00938.

[9] M.D. Bogdanovic, K.B. Cukovic, A.R. Subotic, et al. (2021), “Secondary
somatic embryogenesis in Centaurium erythraea Rafn”, Plants, 10(2), DOIL:
10.3390/plants10020199.

[10] R.J. Rose, Y. Song (2017), “Somatic embryogenesis”, Encyclopedia of
Applied Plant Sciences, Second Edition, Academic Press, pp.474-479.

[11] AM. Wojcik, B. Wojcikowska, M.D. Gaj (2020), “Current perspectives
on the auxin-mediated genetic network that controls the induction of somatic
embryogenesis in plants”, Int. J. Mol. Sci., 21(4), DOI: 10.3390/ijms21041333.

[12] J. Yan, P. Peng, G. Duan, et al. (2021), “Multiple analyses of various
factors affecting the plantlet regeneration of Picea mongolica (H. Q. Wu) W.D.
Xu from somatic embryos”, Sci. Rep., 11(1), DOI: 10.1038/s41598-021-83948-w.

[13] Y. Yang, N. Wang, S. Zhao (2020), “Functional characterization of a
WRKY family gene involved in somatic embryogenesis in Panax ginseng”,
Protoplasma, 257(2), pp.449-458, DOL: 10.1007/s00709-019-01455-2.

[14] H.A. Mendez-Hernandez, M.L. Rodriguez, R.N. Avilez-Montalvo, et al.
(2019), “Signaling overview of plant somatic embryogenesis”, Front. Plant Sci.,
10, DOI: 10.3389/fpls.2019.00077.

[15] M.T. Martinez, M.C. San Jose, A.M. Vieitez, et al. (2017), “Propagation
of mature Quercus ilex L. (holm oak) trees by somatic embryogenesis”, Plant
Cell, Tissue Organ Culture, 131, pp.321-333, DOI: 10.1007/s11240-017-1286-4.

[16] D.T. Nhut, N.P. Huy, H.X. Chien, et al. (2012a), “In vitro culture of
petiole longitudinal thin cell layer explants of Vietnamese ginseng (Panax
vietnamensis Ha et Grushv.) and preliminary analysis of saponin content”, /nt. J.
Appl. Biol. Pharm., 3(3), pp.178-190.



Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thlly san

[17] D.T. Nhut, B.V.T. Vinh, T.T. Hien, et al. (2012b), “Effects of spermidine,
proline and carbohydrate sources on somatic embryogenesis from main root
transverse thin cell layers of Vietnamese ginseng (Panax vietnamensis Ha et.
Grushv.)”, Afi: J. Biotechnol., 11(5), pp.1084-1091, DOI: 10.5897/AJB11.3186.

[18] V.T. Hien, V.M. Luan, N.P. Huy, et al. (2014), “Direct somatic
embryogenesis from leaf, petiole and rhizome explant of Panax vietnamensis
Ha et Grushv”, Academia J. Biol., 36, pp.277-282, DOI: 10.15625/0866-7160/
v36nlse.4408.

[19] B.V.T. Vinh, V.T. Thuy, T.T. Hien, et al. (2014), “Factors effecting
somatic embryogenesis of Ngoc Linh Ginseng (Panax vietnamensis Ha et
Grushv.)”, Vietnam J. Sci. Technol., 1, pp.73-84.

[20] V.T. Hien, N.P. Huy, B.V.T. Vinh, et al. (2016), “Somatic embryogenesis
from leaf transverse thin cell layer derived-callus of Vietnamese ginseng (Panax
vietnamensis Ha et Grushv.)”, Vietnam J. Biotechnol., 14, pp.63-73, DOIL:
10.15625/1811-4989/14/1/9294.

[21] R.L. Peterson, C.A. Peterson, L.H. Melville (2008), “Teaching plant
anatomy through creative laboratory exercises”, NRC Press, 104(1), 164pp,
DOI: 10.1093/aob/mep112.

[22] D.B. Duncan (1995), “Multiple range and multiple F tests”, J. Biometrics,
11(1), pp.1-42, DOL: 10.2307/3001478.

[23] L. Zur, E. Dubas, M. Krzewska, et al. (2015), “Hormonal requirements
for effective induction of microspore embryogenesis in triticale (x Triticosecale
Wittm.) anther cultures”, Plant Cell Rep., 34(1), pp.47-62, DOI: 10.1007/s00299-
014-1686-4.

[24] T. Isah (2016), “Induction of somatic embryogenesis in woody plants”,
Acta Physiol. Plant., 38(5), DOI: 10.1007/s11738-016-2134-6.

[25] N. Sabooni, A. Shekafandeh (2017), “Somatic embryogenesis and plant
regeneration of blackberry using the thin cell layer technique”, Plant Cell, Tissue
Organ Culture, 130, pp.313-321, DOI: 10.1007/s11240-017-1225-4.

[26] C.M. Liu, Z.H. Xu, N. Chua (1993), “Auxin polar transport is essential
for the establishment of bilateral symmetry during early plant embryogenesis”,
Plant Cell, 5(6), pp.621-630, DOI: 10.1105/tpc.5.6.621.

[27] M. Umehara, H. Kamada (2005), “Development of the embryo proper
and the suspensor during plant embryogenesis”, Plant Biotechnology, 22(4),
pp-253-260, DOI: 10.5511/plantbiotechnology.22.253.

[28] S. Avei, E. Can (2006), “Efficient somatic embryogenesis from immature
inflorescences of Dallisgrass (Paspalum dilatatum Poir.)”, Prop. Orn. Plants, 6(3),
pp.134-139.

[29] T.H. Przybyl, E. Ratajczak, A. Obarska, et al. (2020), “Different roles of
auxins in somatic embryogenesis efficiency in two Picea species”, Int. J. Mol. Sci.,
21(9), DOIL: 10.3390/ijms21093394.

[30] HJ. Gladfelter, J. Johnston, H.D. Wilde, et al. (2021), “Somatic
embryogenesis and cryopreservation of Stewartia species”, Plant Cell, Tissue
Organ Culture, 144, pp.211-221, DOI: 10.1007/s11240-020-01834-1.

[31] M. Zhang, A. Wang, M. Qin, et al. (2021), “Direct and Indirect somatic
embryogenesis induction in Camellia oleifera Abel”, Front. Plant Sci., 12,
DOI: 10.3389/pls.2021.644389.

KHOA
&CONGHN%CI:-IE

65(9) 9.2023

[32] K.A. Malik, P.K. Saxena (1992), “Regeneration in Phaseolus vulgaris
L.: High-frequency induction of direct shoot formation in intact seedlings by
N 6-benzylaminopurine and thidiazuron”, Planta, 186(3), pp.384-389, DOL:
10.1007/BF00195319.

[33] R. Gill, PK. Saxena (1992), “Direct somatic embryogenesis and
regeneration of plants from seedling explants of peanut (Arachis hypogaea):
Promotive role of thidiazuron”, Can. J. Bot., 70(6), pp.1186-1192, DOI: 10.1139/
b92-147.

[34] H.H. Chung, J.T. Chen, W.C. Chang (2005), “Cytokinins induce direc
somatic embryogenesis of Dendrobium chiengmai pink and subsequent plant
regeneration”, In Vitro Cell. Dev. Biol. Plant, 41, pp.765-769, DOI: 10.1079/
IVP2005702.

[35] W. Chang, Y. Hsing (1980), “Plant regeneration through somatic
embryogenesis in root-derived callus of ginseng (Panax ginseng CA Meyer)”,
Theor. Appl. Genet., 57(3), pp.133-135, DOI: 10.1007/BF00253888.

[36] S. Arya, LD. Arya, T. Eriksson (1993), “Rapid multiplication of
adventitious somatic embryos of Panax ginseng”, Plant Cell, Tissue Organ
Culture, 34, pp.157-162.

[37] Y.E. Choi, D.C. Yang, E.S. Yoon, et al. (1999), “High-efficiency
plant production via direct somatic single embryogenesis from preplasmolysed
cotyledons of Panax ginseng and possible dormancy of somatic embryos”, Plant
Cell Rep., 18, pp.493-499, DOI: 10.1007/3002990050610.

[38] M.G. Prakash, K. Gurumurthi (2010), “Effects of type of explant and
age, plant growth regulators and medium strength on somatic embryogenesis
and plant regeneration in Eucalyptus camaldulensis”, Plant Cell, Tissue Organ
Culture, 100, pp.13-20, DOI: 10.1007/511240-009-9611-1.

[39] S. Bhaskaran, R.H. Smith (1990), “Regeneration in cereal tissue
culture: A review”, Crop Science, 30(6), pp.1328-1337, DOL: 10.2135/
cropscil990.0011183X003000060034x.

[40] K. Haliloglu, M. Aydin (2016), “Efficient regeneration system from
wheat leaf base segments”, SpringerPlus, 5(1), pp.326-330, DOIL: 10.1186/
s40064-016-3689-9.

[41] G.S. Pullman, K. Bucalo (2014), “Pine somatic embryogenesis: analyses
of seed tissue and medium to improve protocol development”, New Forests, 45,
pp-353-377.

[42] C. Ahn, A.R. Tull, PM. Montello, et al. (2017), “A clonal propagation
system for Atlantic white cedar (Chamaecyparis thyoides) via somatic
embryogenesis without the use of plant growth regulators”, Plant Cell, Tissue
Organ Culture, 130, pp.91-101, DOI: 10.1007/s11240-017-1206-7.

[43] X. Yang, X. Yang, T. Guo, et al. (2018), “High-efficiency somatic
embryogenesis from seedlings of Koelreuteria paniculata Laxm”, Forests, 9(12),
DOI: 10.3390/f9120769.

[44] S. Nunes, Li. Marum, N. Farinha, et al. (2018) “Somatic embryogenesis
of hybrid Pinus elliottii var. elliottii x P. caribaea var. hondurensis and ploidy
assessment of somatic plants”, Plant Cell, Tissue Organ Culture, 132, pp.71-84,
DOI: 10.1007/s11240-017-1311-7.

91



